Escherichia coli producing CNF1 toxin hijacks Tollip to trigger Rac1-dependent cell invasion.
Rho GTPases, which are master regulators of both the actin cytoskeleton and membrane trafficking, are often hijacked by pathogens to enable their invasion of host cells. Here we report that the cytotoxic necrotizing factor-1 (CNF1) toxin of uropathogenic Escherichia coli (UPEC) promotes Rac1-dependent entry of bacteria into host cells. Our screen for proteins involved in Rac1-dependent UPEC entry identifies the Toll-interacting protein (Tollip) as a new interacting protein of Rac1 and its ubiquitinated forms. We show that knockdown of Tollip reduces CNF1-induced Rac1-dependent UPEC entry. Tollip depletion also reduces the Rac1-dependent entry of Listeria monocytogenes expressing InlB invasion protein. Moreover, knockdown of Tollip, Tom1 and clathrin, decreases CNF1 and Rac1-dependent internalization of UPEC. Finally, we show that Tollip, Tom1 and clathrin associate with Rac1 and localize at the site of bacterial entry. Collectively, these findings reveal a new link between Rac1 and Tollip, Tom1 and clathrin membrane trafficking components hijacked by pathogenic bacteria to allow their efficient invasion of host cells.